Abstract: This paper studies sound transmission through a double-leaf membrane (DLM) with permeability in its interior leaf. The transmitted sound field through a permeable DLM is anal)sed theoretically by considering the coupled motion of the membranes and the sound fields. The effect of an absorbent layer in the cavity between the two leaves is also considered by modelling the structure to have a multiple-layered cavity. Numerical examples are shown to illustrate the effects of the parameters of permeable DLMs.
INTRODUCTION
The recent increase in the number of membrane-structure buildings has brought membranes into wide variety of uses as building and acoustic materials. The classical use of membranes has been as conventional membrane-type absorbers( 1,2). There have also been some attempts to use membranes for sound reflectors in auditoria(3). The basic membrane-structures in a building of this type have been discussed in our previous papers(4,5). Double-leaf membranes (DLMs) with a permeable interior leaf are one of the typical constructions in membrane-structure buildings. A theory to predict the sound pressure reflected by, and transmitted through, this type of DLM was established by taking into account the coupled motion of the membranes and the surrounding sound field(6). In this same paper the theory was experimentally validated. That work focussed on absorption characteristics since the lack of absorption is one of the main acoustical problems in this type of building. The present paper investigates the sound transmission through a structure of this type in order to gain insight into its sound insulation performance which, in many cases, needs to be improved 
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Parameters: UnIike the abso~tiviv of a permeable DLMY which is considerably affected by the cavity depth, the TL shows little change around the resonance dips if the cavi~depth changes. Figure 4 shows the effect of the thickness of the absorbent layer in the cavi~on TL. At mid-high frequencies the TL increases dramatically with the increasing thickness of the layer, whereas the effect is small below 125 Hz. In this example the cavity depth is kept constant so that the air gap behind the absorbent layer becomes thinner as the layer thickness increases. When the thickness of the absorbent layer is kept constant, and the depth of the cavity increases, TL only changes slightly, as was observed with cavity depth. 
